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PRELIMINARY OBSERVATIONS ON CAGE CULTURE OF
TILAPIA ESCULENTA GRAHAM AND TILAPIA ZILLII
(GERVAIS) IN LAKE VICTORIA WATERS, AT THE
FRESHWATER FISHERIES INSTITUTE, NYEGEZl, TANZANIA
K. H. IBRAHIM, T. NOZAWA and R, LEMA
Freshwater Fisheries [I/st;'ute Nyegezi, Tanzallia
INTRODUCTION
One of the most spectacular developments
in aquaculture in recent times is the rearing
of fishes in confined areas. enclosures and
cages. In Japan, one of the well established
techniques in intensive fishculture is the use
of floating cage nets in protected bays for
culture of Yellow tail (Seriola quinqueradiala)
and in Lakes and reservoirs for rearing
common carp (FAO 1969). Cage fish culture
has been practised. since olden days, in
Cambodia, particularly for rearing Pangasius
suchi (LAFONT & DO~ SAUEUN, 1951)
and in Indonesia for rearing carps (VAAS &
SACHLAN, 1956). HICKLING (1962) and
BARDACH el al. (1972) mention the
widespread usc of floating cages for rearing
of both freshwater and marine fishes in
Japan and other Far East countries. Ac-
cording to the latter authors \\'hen fishes
are crowded into small spaces. they burn
few calories and hence food conversion is
more efficient. The General Fisherjes Council
for Mediterranean (GFCM) and its working
party established in 1967, having recognized
the potentialities of this line of aquaculture
proposed to investigate in detail intensive
culture of fin fishes in ponds, cages, pens
and other enclosures (FAO, I970a). Raising
of Channel cat fish in cages in Illinois
(FAO, 1970b) has been found to be feasible
on commercial scale: the size of cage
preferred being 1.8 7. 0,9 / ,1.2 metres.
One of the advantages of this type of fish
culture is that since cages are fixed in running
waters or in larger 'water bodies, 'a very high
rate of stocking can be adopted. In addition
to this, since this is being conducted in already
existing water areas there is no fresh demand
on land,
MATERIAL AND METHOD
The presence of the large expanse of shallow
waters of Lake Victoria near the Freshwater
Fisheries Institute, Nyegezi was considered
ideal to initiate work on Cage culture of
Tilapia esculenta and T. =ilIii. This ...vas
part of a comprehensive project on investiga-
tions on fish culture development techniques
being carried out at the Freshwater Fisheries
Institute, Nyegezi (IBRAHIM & LEMA,
1974a, 1974b), A 3,5 '< 3.5 >; 3.5 metre
cage \\!jth bamboo frame, empty drums as
floats and nylon fish net material (8 mm
mesh) constituting the hanging part, was
fabricated and fixed in the shallow waters
•
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R E S U L T S
I n t w o m o n t h s t i m e t h e f i s h e s a t t a i n e d
a s i z e r a n g e o f 6 4 . 0 t o 9 6 . 0 m m a n d a n
a v e r a g e s i z e o f 7 7 . 2 6 m m / l O . O g . B y t h e
t h i r d m o n t h t h e f i s h e s r e a c h e d a s i z e r a n g e
o f 6 5 . 0 m m t o 1 2 8 . 0 m m a n d a n a v e r a g e
s i z e o f 9 1 . 3 5 m m / 1 5 . 6 g . B y n o w t h e r e w a s
a l a r g e s c a l e i n f e c t i o n o f S a p r o l i g n i a a n d
h e n c e t h e f i s h e s w e r e a l l r e m o v e d f o r t r e a t -
m e n t . A t o t a l o f 2 , 4 0 7 s p e c i m e n s w e r e
r e m o v e d . h a v i n g a t o t a l w e i g h t o f 3 8 . 5 k g .
A m o n g t h e s e o n l y a f e w h a d a t t a i n e d s i z e s
o f o v e r 1 0 0 . 0 m m a n d h e n c e m o s t o f t h e m
" , , ' e r e n o t o f t a b l e s i z e . T h e n e t " , , ' a s l i f t e d
u p , t h o r o u g h l y s c r a p e d , t r e a t e d w i t h l i m e ,
w a s h e d w e l l a n d a l l o w e d t o d r y o u t f o r s o m e
t i m e .
O n 1 s t A u g u s t 1 9 7 2 . 9 6 3 s p e c i m e n s o f a
m i x e d s t o c k o f T . ( , s c I / t e n i a a n d T . z i l N i , r a n g -
i n g i n s i z e f r o m 6 0 . 0 - 1 J 8 . 0 m m a n d a n a v e r -
a g e s i z e o f 9 0 . 0 m m j l 6 . 3 g w e r e s t o c k e d i n t h e
c a g e . T h e f i s h e s i n a d d i t i o n t o t h e r e g u l a r
f e e d i n g s c h e d u l e w e r e a l s o s u b j e c t e d t o a
w e e k l y s p r a y o f l i m e s o l u t i o n i n a n d a r o u n d
o f L a k e V i c t o r i a , a c o u t f i f t y m e t r e s f r o m t h e
s h o r e ( P H ( n O I a n d F I G . 1 ) . T h e c a g e w a s
k e p t s t a t i o n a r y a n d s t r e t c h e d w i t h t h e h e l p o f
s i n k e r s . A c o v e r i n g " " ' a s p r o v i d e d f o r t h e
c a g e w i t h l a r g e r m e s h e d n e t a s a p r e c a u t i o n
a g a i n s t a n y p o s s i b l e f i s h e s c a p e o r p r e d a t o r s
e n t e r i n g t h e c a g e . O n 1 3 t h M a r c h , 1 9 7 2
a t o t a l o f a b o u t 3 . 5 3 8 T . z i i l i i f r y o f i n i t i a l
s i z e r a n g e o f 3 7 . 0 t o 7 2 . 0 m m a n d a n a v e r a g e
s i z e o f 5 3 . 0 m m / 2 . 5 6 g w e r e s t o c k e d i n t h e
c a g e . T h e f r y w e r e o b t a i n e d f r o m t h e F r e s h -
w a t e r F i s h e r i e s I n s t i t u t e p o n d s a t N y e g e z i .
T h e f i s h e s w e r e f e d d a i l y w i t h t h e l o c a l l y
m a d e B r e w e r y \ V a s t e - F i s h m e a l m i x t u r e
( 1 0 : 1 ) a t 1 5 " " w e i g h t o f t h e t o t a l w e i g h t o f
f i s h f o r o n e m o n t h a n d t h e r e a f t e r i n c r e a s e d
t o 3 0 "~. A f t e r t h e f i r s t f i f t e e n d a y s t h e f i s h e s
~ere a l s o f e d w i t h g r e e n v e g e t a b l e l e a v e s
a n d m o r e c o m m o n l y w i t h t h e c o m m o n
w e e d C o m a l i n a s p . a t 5 0 ° < w e i g h t o f t h e
t o t a l w e i g h t o f f i s h . U n d e r c a g e c o n d i t i o n s
t h e f i s h e s r e a d i l y a d j u s t e d t o s u p p l e m e n t a r y
f e e d i n g a n d c o n s u m e d b o t h i t e m s o f f o o d
v o r a c i o u s l y .
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1'1•• 1. Ske~ch of a cap ind1eatiD. ~he measureaeD.~. find o~her details.
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t h e c a g e , a s a p r e c a u t i o n a g a i n s t a n y P O S S I b l e
f u t u r e S a p r o l i g n i a i n f e c t i o n . I n a b o u t t w o
a n d a h a l f m o n t h s t i m e t h e f i s h e s a t t a i n e d
a S l z e r a n g e o f 7 7 . 0 t o 1 5 7 . 0 m m a n d a n
a v e r a g e s i z e o f 1 2 0 . 5 m m / 3 6 . 5 g . I n f o u r
m o n t h s a n d t w e n t y - t w o d a y s ' t i m e , d u r i n g
s a m p l i n g b o t h T . z i l l i i a n d T . e s c u l e n t a
w e r e s e g r e g a t e d a n d m e a s u r e d s e p a r a t e l y ,
a n d t h e f i s h e s h a d a t t a i n e d a s i z e r a n g e o f :
T . z i l l i i 1 0 8 . 0 m m t o 2 0 8 . 0 m m a n d a n
a v e r a g e s i z e o f 1 5 3 . 0 3 m m / 8 3 . I 2 g a n d
T . e s c u l e n t a a s i z e r a n g e o f 1 3 6 . 0 m m t o
1 9 3 . 0 m m a n d a n a v e r a g e s i z e o f 1 6 2 . 2 0
m m / 8 2 . ] g . T h e r e a r i n g e x p e r i m e n t s c o u l d
n o t b e c o m p l e t e d s i n c e s o m e p e r s o n s i l l e g a l l y
r e m o v e d t h e f i s h f r o m t h e c a g e .
A f r e s h c a g e o f 5 ; < 5 , 5 m e t r e s ( 2 0 m m
m e s h ) w a s f a b r i c a t e d i n A p r i l 1 9 7 3 a n d b y
4 t h M a y 1 9 7 3 u n d e r s i m i l a r c o n d i t i o n s o f t h e
p r e v i o u s e x p e r i m e n t s , 2 , 3 6 2 T . e s c u l e n t a
f i n g e r l i n g s w e r e s t o c k e d i n t h e c a g e . T h e
i n i t i a l a v e r a g e s i z e o f t h e f r y w a s 9 8 . 0
m m / 1 9 . 0 g . F i s h e s w e r e f e d w i t h B r e w e r y
W a s t e - f i s h m e a l m i x t u r e o n l y . I n a b o u t
t h r e e a n d a h a l f m o n t h s t i m e t h e f i s h e s
a t t a i n e d a n a v e r a g e s i z e 1 1 6 . 8 3 m m / 2 6 . 6 8 g .
I n I e " t h a n s i x m o n t h s ' t i m e t h e f i s h e s
r e a c h e d a s i z e r a n g e o f 1 1 2 . 0 m m t o 1 9 3 . 0 m m
a n d a n a v e r a g e s i z e o f 1 4 1 . 6 m m / 4 6 . 6 g .
B y n o w t h e e x p e r i m e n t h a d t o b e d i s c o n -
t i n u e d d u e t o s o m e u n e x p e c t e d h a p p e n i n g s
w h i c h w e r e b e y o n d o u r c o n t r o l .
B r e e d i n g
B o t h s p e c i e s o f T i l a p i a a t t a i n e d m a t u r i t y
u n d e r c a g e c o n d i t i o n s . B u t i n t h e a b s e n c e
o f a b o t t o m s u b s t r a t u m t h e s p e c i m e n s c o u l d
n o t e f f e c t i v e l y b r e e d i n c a g e s . T h u s t h e
p r o b l e m o f p r o l i f i c b r e e d i n g a n d t h e r e b y
o v e r c r o w d i n g v e r y o f t e n m e t w i t h i n T i l a p i a
c u l t u r e , w a s n o t m e t w i t h i n c a g e c u l t u r e .
H o w e v e r , a n i n t e r e s t i n g c a s e o f T . z i l l i i
d e p o s i t i n g t h e e g g s o n t h e s i d e s o f t h e f e e d i n g
t r a y w a s r e c o r d e d o n c e . B u t t h i s n e e d n o t
b e t a k e n u p s e r i o u s l y s i n c e T . - : : i l l i i i s n o t
a m o u t h b r o o d e r a n d h e n c e t h e h a t c h l i n g s
t h a t c o m e o u t w i l l a u t o m a t i c a l l y f a l l t o t h e
b o t t o m ; t h a t i s t h e l a k e b c d .
D I S C U S S I O N S
C a g e c u l t u r e o f T i l a p i a i s n o t s u g g e s t e d
a s a s u b s t i t u t e f o r a n y k n o w n t e c h n i q u e s
i n f i s h c u l t u r e , b u t a s o n e o f t h e v a r i o u s
t e c h n i q u e s o f o b t a i n i n g m o r e f i s h u n d e r
c o n t r o l l e d c o n d i t i o n s . T h i s f a c t h a s b e e n
v e r y w e l l a c c e p t e d i n v a r i o u s c o u n t r i e s .
W h e r e r e v e r f a c i l i t i e s e x i s t , t h i s l i n e o f f i s h
c u l t u r e s h o u l d b e v i g o r o u s l y e x p l o r e d a s a
p o s s i b l e a v e n u e i n i n c r e a s i n g f i s h p r o d u c t i o n .
H i g h d e n s i t y s t o c k i n g , - m a n a g e m e n t u n d e r
c o n t r o l l e d c o n d i t i o n s , e a s y t e c h n i q u e o f
f a b r i c a t i n g t h e c a g e a t r e l a t i v e l y l o w c o s t ,
h a v i n g n o d e m a n d o n l a n d a r e a , a b s e n c e
o f p r o l i f i c a n d e f f e c t i v e b r e e d i n g a n d e a s y
a v a i l a b i l i t y o f f i s h w h e n a p e r s o n n e e d s i t
a r e a f e w o f t h e a t t r a c t i o n s o f t h e t e c h n i q u e .
T h e s t u d i e s i n d i c a t e t h a t i t i s d e s i r a b l e t o
h a v e d i f f e r e n t m e s h e s f o r t h e c a g e s , s u c h a s ,
s m a l l m e s h e d c a g e s f o r r e a r i n g f r y t o f i n g e r -
l i n g s s t a g e s , a n d l a r g e r m e s h e d c a g e s f o r
r e a r i n g f i n g e r l i n g s t o t a b l e s i z e d f i s h e s .
I I ' t h e m e s h e s a r e s m a l l , t h e r e s i s t a n c e w i l l
b e m o r e a n d l e s s w a t e r w i l t p a s s t h r o u g h .
W h i l e f e e d i n g w i t h p o w d e r e d f o o d
m a t e r i a l , b e c a u s e o f b r i s k a c t i v i t y o f f e e d i n g
f i s h , a p a r t o f t h e f e e d a p p e a r e d w a s t e d .
T h i s c a n b e e a s i l y o v e r c o m e i f w e w o u l d
r e s o r t t o f e e d i n g f i s h w i t h c h e a p p e l l e t o d
f e e d s w h i c h w i l l n o d o u b t r e d u c e w a s t a g e .
P r e c a u t i o n h a s t o b e t a k e n a g a i n s t d a m a g e
o f t h e n e t a n d t h e r e b y l o s s o f f i s h a n d
a g a i n s t p o a c h i n g b y u n a u t h o r i s e d p e r s o n s .
I n t h e p r e s e n t a t t e m p t h a s b e e n d e m o n -
s t r a t e d t h e p o s s i b i l i t y o f u t i l i z i n g l o c a l l y
a v a i l a b l e s p e c i e s o f T i l a p i a f o r c a g e c u l t u r e
a n d o b t a i n i n g m o d e r a t e l y s a t i s f a c t o r y g r o w t h
r a t e s .
A C K N O W L E D G E M E N T - T h e a u t h o r s a r e t h a n k -
f u l t o M r . T . W . M a e m b e , P r i n c i p a l . F r e s h w a t e r
F i s h e r i e s I n s t i t u t e , N y e g e z i , f o r h i s k i n d e n c o u r a g e -
m e n t .
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